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(:> The queation of the intensity of 'mmunity in exnerimeantal animals which
recovered after treatment with strestomycin and serus,

by G. ¥. Abramova, A. L. Xarilashova and E. L. Semenova - of the Central
hLsia Sclentific Research Institute (Dir. - 4. K. Tleugabylov).

Zhurnal Mikrobiol., Evidemiol., 1 Imrurmobiol. 27: 1: 54-57, 1956.

i

The guestion concernlng the existence of a postinfection lmmunity with
plague is not debatable at oresent. At the same time the indications in tne
literature by Nikanorow, Belar, Velor, van Loon ani many others, of re-infec-
tion by plaguse prove that the acquireé immunity is not absolute, and that the
intensity in each separate case can be alfferent. This relativity of the post-
infecticn imminity {s determined ty the individual characteristice of the
macro and micro orgenism, by the degree of active particisation of trne defense
iorces of the organism in the process of the infection and tne convalesence
i and by the method of the vstient's therapy. The question as to the aezree of
¢ intensity of the {mmunity which 1is acquired in the process of haviag nlague
: | in general, and the degree of dependence ¢n the method of treating the »nlague

| patient, has & great significance and the importance of its explanation is

quite evident.

g The task of the present preliminary investigation was to resolve the
<:) guestion, can the method of treatrent influence the production of ¢h: vost-
infection immunity, and if so, to what extent.

The determination ¢f the intensity of immunity was conductea on infected
guinea pigs:, which had recovered efter treatment with stregtomycin (8 animals),
or with 8 liquid, refined, concentrated gamma-globulin fraction of an anti-
plague seruns {12 animals).

2% months before the re-infection, the animals were inoculated suhec:ten-
eonsly with a virulent plague culture (strain no. 100) in & dose equalling
2500 bvacteria (which comprised 250 Dlm), and a course of treatment with streo-
tomycin (first group - 10 g. bigs), or with the liquid reilned, concentrated
ganma-globulia fraction of antinlague serun (second grou» - 80 [tyoogrannical
error; should read '3C' -Traacslator's note/ gulnea oizs). The treatment was ;
started within 24-26 hours after infection. The strevtomycin was administered !
over a period of 10 days, every 6 hours (4 times per 24~hour period). The '
streptomycin dose was calculated for 1 2. of animal weight according to the
i standard system., The gamma-globulin fractien of antiolague serum was inj. cted
2 subcutansously at & rate of 1 ml. over a period of 10 days (once ver 24-hour
veriod).

The rasulta of the sxperiment are presented in the tabtle, which shows
that ths injection of streptooycin into the anim.’s which were infected with
plugue contritited to the recovery of all the grineas plgs included in tne test;
(:) whereas, in the treatment with the fraction of anti.lagus serum, 12 guiliaes

-




<:> pigs survived and the other 18 died with manifestationg of exnerineatsally
induced plagus., The conlrol guiu®a vigs {(third groun) wszre not ireated and
all died of plague in the éth-9th 2U-hour neriod of the disesss,

Two guinea pigs, of the group which had recovered after the strasio-
mycin injection, a month after the start of the exseriment were sacrificed,
cut open and examined tacteriologically. With tnis, the inoculaticns and
impressions from the organs oroved to te tree ¢f the mathogon,

Two months after the comoletion of the trsutment, the § ruinea nirs
which had resovered after the streplonycin treatment and the 12 . vigs
remaining alive after treatment with the fraciion of antinla-us serum were

rg-infected with 250 Dlm of the same strain of 3, vestis . The culiure was
injected subcutaneously into the same inguinal region as in the firsi infec-
tion. A third group of animale, which haa not previously been in the exneri-
ment was used as a control. An observation was conducted over a period of a
moath,

As 13 evideat from the tasble, all of the animals which were treated ear-
lier with stireptomycin died as a result of the re-infectisn,with the sreseacae
of a specific pathologic-anatomical picture: an edematous subcutaneous cellular
tissue; its vessels are acutely (misprint - word coulu ve eithsr "infected” or

"injected": Translator'a note); there is at the point of the culturefs injection
an infiltrate the size of a pigeon egg, with a caseocus decomnosition in thae
center; the inguinal and axillary glands are enlarged, ayperemic; a mucous

<:> exudate in the thoracic cavity; in the iungs- large necroilc nodules; the lung
tissue in the majority of the animsle is of a dark cherry color,with urecus
of induration; the liver ig clayey colored, the tiszue fragile; tne soleen
is acutely enlarged, with sn abundance of large and small necrotic nodule..
It is necessary to note with thils that the guinea vpigs of this groun died at
somewhat later times: their average life continuance was 5 days loncer than
that of the cqptrol animals. Other results were received with the investirca-
tion of the intenaity of immunity in the g. pigs which had been trestec eor-
lier with the liquid gamma-globulin fractivn of antipligue rerum: wi. 12
animals of this group remained alive after re-infection, wiereas, tie esnirol
g. pigs died withian eight 24-hour periods, with manirestationz tywpical for
olague that has besen experimsntally induced.

Thus, the intensity of the postinfection immanity in the animuls whicn
had recovered after treatment with strevtomycin and with serun is different.
In those guinea pigs which had been infected with pisgue anda treated with
streptomycin, & condition of active {mmunity was vractically not develowed.
Only an insignificant display of 1t wes shown in the prolon-ation of lite
(an average of § days), whereas, the animals which had recovered &s a result
of their treatment with the fracilorn of antivlague serum vroved to hte lumuna
to the re-inoculation with the specific culture.

The cauee of the difference in the imwunological condition, in «ll orab-
! ability, should be looked for in the different mechanism of uction o these
! preparations upon injection into the organism., In this regard, tov coununi-
i ‘c:> cat ion of Zhirar 1s worthy of note: he, in his experimeats,was also able to
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sxtahlish that with a timely injection of streoromycin into an organism that =
ie iefectsd with olague bvacteria, thils highly active antibiotic osroduces such

& gulcx and complete destruction of the vlague bacteria that a condition of
imrunity does not have time to develop in the animals.

nnnlogoua resulte of an investigailon were received by ‘‘rasins-aye with
a ehudy of the influence of tnerapeutic prevarations o0a the iruunelosical
reastione of animals recovering from oneumococcal infections (1950). 3y treat-
ing the emnimals, wnich had teen Infected with oneumo scci, tyve I, with sulfa=-
olazins {rirst group) and with penicillin (s xond groun), the author estab-
lished tiat with an early administration o1 .enicillin, which acts ra~teri-~
cidally, imwunity was not developed in the anisals, while the use of silfadia-
zine, walch pussesses bactericstatic properties, does not tell nezatively on
the production of the immunity.

The cited data and also our own observations are in accord also with the
resulis of the investigations of Troitskiy, Tumanyan and Dzhikidze, wnich
attest that the injection of & therapeutic prevaration can exert an influence
on the production of postinfection immunity. Thus, it was establishied by the
authors that in mice given a simultansous injection of dysenteric dacteria
(FleksnefB) and streptomycin, an immunity is formed which is significantly
less intense tham in tae control animals.

The absence of immunity in the animals which were infected with the cul~
ture and then treated with streotomycin is uonarently exnlained by the lutter's
bacterioatat ic, and possibly oy its bactericidal, action which atinulates such
a rapid pusge of the vathogen from the organism that an active lomunit, does
not have time to develop. This 18 perticularly trus in nlague, in virtue of
tne weak antigenic pronerties of the plague bacillus., In the aninuale treated
with the ssrum the nrocess of purginm the infection fro~ the organism startg
at somewhet later times (from the start of the theiany); consequently, differ-
¢nt conditions for the develoument of the immunity are thereby created.

w«hile 1aking all theze data into consideration, one should acitnowledge
tnnt &s & therapeutic and antibacterial agent, etreotomycin is more effec-
tive than the serum. The specific serum, ite refined aad concentreted gomma-
clomalin fraction fn particular, aleo exerts a theraneutic action. However,
vne mechanis® of the action of each of these theraneutic orencrzticne
different. Therefore, it would seem more verspective to conaider thelr Jolat

UEE,

It is poseltlie that euch a comoination of theraneutic ugents ls cxosalrat
aleo for preventing the development of resistance to drugs in the microorcun-

{eme,

in thie repgard speclal interest is me-ited by the work of Inunov~Vereih-
nikov, who hadi proposed as early as 1945-1% 2 a comvlex mothod ol treutling
clague, in which sulianilamide prevarations, and aleo strentomycin cnd ot er
ant {liotics,were used in combination with the epecific serum. .o ingection
of a therapeutic serum is particularly desirable, according to t.e onirion of
the suthor, in the 7irst daya of the disease when tnere {s an .usence oI the
necescary specific antidodies in the organism, Accordin, 10 thu dita of




Krasnoshchekovaya, in the treatment of pneumonic olague nutvlents by tne
Zhukov-Verezhnikov method, one will be unable to detect & olague culture in
the sputum and dlood of the patients immediately after the injection of
streptomycin, In the rare cases where the wethogens are detected, they anpear
to have a comparatively high sensitlvity to sireptomycin.

Under the conditions of our exoerimental work, where the guinea olgs were
treated with streotomycin and with a ganma-globulin fraction of serum, we were
also unable to isolats streotomycin-resistaent strains, however, tne saterials
we have at our disvosal are definitely insufficient for & final judgemeanl of -~
this question. Only the necessity of making it more precise 1 vident,

Consequently. the task of subsequent investigatlons in this direction
must be the study of the guestlons concerning tne theraveutic efficacy of the
combined method of administering tne senarate fractions of proteins by the
apecific serum and of antidiotics, tae influesce of this metbod on the odro~-
cepsee of producing an active immunity in plague, and also th%_final explan~
ation of the possitle prevention of drug resistance in microbes by tis
administration of therapsutic preparations in establisned combinstions.

Gonclusicns

1. In guinea pigs infected with plague and treated wilh strestomycin
a postinfection immunity is not developed.

2. The exnerimental enimales which had reccvered through treatment with
a refined, ccncentrated gamme-globulin ‘action of antinlague serum oroved
to be immune to a re-inoculation with the svecific culture.

3. Taking into consideration the therapeutic properties .nd the data
concerning the different mechenism f action oossesced by stravtomycin and
by the gamma-globulin fraction of antiplague serum, one should consider their
joint use as expedient for therapeutic purpores.
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